Linear Algebra
Problem Set 9 Solution

1.(15pts)

(a)
Let det(A-A1)=0= 1=1, 4
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By C-H, let " = A+ I
e =al+ fl
e'=a+p
e =d4a+p
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2.(15pts)

(a)
Suppose e is the inverse of e™
e = A = ¥ At+x = 0= x = -At
= inverse of e'= " = g™
cAX=AX o e =efx e 20

(b)
By C-H,let Q=g(A)=e* =a A" +a,A"" +---+a A°
= QT =(e")" =a,(A") +a,(A"") +--+a,(A")
=a,(A)" +a,(AT)" +-+a, (A7)
=a,(-A)" +8,(-A)" +- 42, (A
=g(-A)=e"
QTQ :e—AteAt :e(—AHAt) :eOt — I
3.(15pts)
(a)
2 4 2 4 2 4
(CosA)x = (I —A—+—+~~-jx=x——x+A—x—-~-=x——x+—x—--~
21 4 2! 41 2! 41
Y S
= [I —E+E—---]x =(cosA)x = eigenvalue of cosAis cos A
(b)
1 1
Letdet(A-A1)=0=1=0,2 x, = 1 Xy = 1
By C-H, letcosA= oA+ pl, cosi=al+ f
cos0=1= g, ¢os2= 2a+p3, a:c0322—1

cos2+1 cos2-1
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4.(15pts)

(a)

(b)

Let det(A-A1)=0=> A —44+5=0= (1-2)° =1= A=2%i
2 —
=C-=
-
: ~1+i =2 —-1-i] [-1] [-1].
choose A= 2-i, A-Al = 1, x= = + i
1 1+i 1 1 0

-1 -1
=S =
Lo

Letdet(A-A1)=0= 4> —2al+a’+b*=0= A=a+bi

) —bi -b i
A=a+bi,A-1A1= X =
b —bi 1
. bi -b —i
A=a-Dbi,A-11= X, =
b bi 1

i e
ut) =c e(aerl)t +C e(a—bl)t
o-sse]can

= Re(a+bi)<0, Re(a—bi)<0
=a<0



5.(20pts)

(a)
1 0 01
Letdet(A-A1)=0=A=1,2 x=| _|[,X,=|_ |=>M=
0 1 10
A=MBM™ = B=M"AM
(b)
1 1 11
Letdet(B-A1)=0=1=0,1 x,=| |, X, =|_ | =M=
-1 0 0 -1
B=M'AM"'=M"AM
(©
Let det(A-11)=0= 1=2,0 x, = ool Hosest 71
B I ' R I 1o
-1 1 -1 1
Letdet(B-41)=0=14=2,0 x, = X, =| | =>SB=
1 1 11

_ 2 0 -1 -1 -1
Let A=| | A=S,AS,7, B=S,AS,”, 5, 7BS, =A

. . . 1 0]_[-1 o -1 0
A=S,AS, '=S,(S5,'BS,)S, " == 0 1 B - — M= 0 1

(d)
Letdet(A-A1)=0=> 1=4,,4,

e e
X, = y Xy = =Sa=
A -1 3 A-1 3

Letdet(B-411)=0 :>x1=ri_1]x2:{ 3 }:SB:FFl 3 }
2 A, —4 2 A, —4

0
Let A:F1 }A:SAASAE B=S,AS, "
0 2,

B . . o 11 _[o 17" 01
A=S,AS, '=S,(S5,'BS,)S, " == - B - — M= Lo



6.(20pts)

()
False
0 1 410 1 . 1
Let A= JAT= JAlIssimilarto A, A= |
10 10
(b)
True

Let eigenvalue of Ais A, then eigenvalue of A+l = A +1
A and A+l has different eigenvalue = They are not similar

(c)
True
AB = B'B(AB) = B*(BA)B

(d)
True
A=MBM'=A?= (MBMY)(MBM?) = MB°M™*

(€)

True

01 00] , , [00
LetA= ,B= VA =B =
00 0 0 0 0

A?is similar to B2, but A is not similar to B(different eigenvalue)



